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The pancreas of niammals is noiv generally described as arising in the 
embryo from a dorsal pancreas, and a ventral pancreas, the latter often 
being subdivided into a right and a left part. Each embryonic portion 
has its own duct. The duct of the ventral pancreas has been known as 
the duct of Wirsung, for which term the Bade nomenclatnre substitutes 
" pancreatic duct " (ductus pancreaticus) . The duct OP the dorsal pan- 
creas, formerly known as the duct of Santorini, which becomes secon- 
dary or disappears in man, is called the " accessory pancreatic duct " 
(ductus pancreaticus accessorius) . The elimination of personal names 
is desirable, but the terms substituted may be criticised as applicable 
only to man. The duct of the dorsal pancreas which alone persists in 
the pig cannot properly be called either the pancreatic or the accessory 
pancreatic duct. 

Appreciating this difficulty, Revell, 02, proposed the terms ductus 
hepatopancreatis seu dorsopancreatis, and ductus ventropancreatis. The 
compound terms here introduced are contrary to the principles of the 
Basle nomenclature and are not in good Latin form. The following 
terms avoid these difficulties; they accord with the Basle system, and can 
be used both in human and comparative anatomy. 

LATIN. EKGLISH. 

Ductus pancreatis dorsalis = Duct of the dorsal pancreas. 
Ductus pancreatis ventralis = Duct of the ventral pancreas. 

These terms will be used in the following pages. Where no emphasis 
upon morphological or embryological relations is desired, the name pan- 
creatic duct is often sufficient. 

This investigation has been aided by a Bullard Fellowship, established 
in memory of John Ware. 
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PIG EMBRYOS. 
Wlassow, 95, was the first to describe the development of the pancreas 

in the pig. I Ie  figures a moclel and transverse sections of the pancreas in 
an  8.7-mm. pig, and also describes with the aid of transverse sections a 
still younger embryo (8 mm.) . 

Volker, 02, describes the developnient of the pancreas of the pig, Prom 
a series of models in the embryological collection of the Cniversity in  
Prague. He  pictures three of these in  Figs. 19, 20, and 21, but unfor- 
tunately does not give either the age or length of the embryos from 
which the models were made. 

Lewis, 03, reconstructcc! a 12-mm. pig embryo, and in  Plate I11 shows 
incidentally the gross relations of tlie pancreas. 

FIG. 1. Reconstruction from a pig embryo of 5.5 mm. (H. E. C. 915). 
X 55 diams. a, b,  c, (I, cords of hepatic cells. P a m  d., pancreas dorsale. 
Pane. v., pancreas ventrale. St., stomach. Ves. fez., vesica fellea. x, ventral 
process of the dorsal pancreas, on the right of the portal vein. 

The first model which I shall describe is from a pig einbiyo 5.5 mm. 
in length (IIarvard Embrjological Collection, Series 915). I n  Fig. 1 it 
is drawn from the right side, as are the models of Wlassow and Volker. 

A little beyond the stomach ( f i t . )  the hepatic diverticulum opens into 
the ventral side of the duodenum. Distally it presents a considerable 
enlargement from which project several cords of hepatic cells (u, b, c, 
d, etc.), one of which n-ill ultiniately form the hepatic duct. The gall 
bladder (Tics. f e l . )  at this stage is represented by a distinct pouch from 
the distal, posterior or caudal mall of the diverticulum. Snother out- 
growth from the postcr.ior ~m11 of the diverticulum is found near its 
intestiiial orifice; this is tlie rentral pancreas (Pane. v.). It is a flat- 
tened triangular structiu c attached to the hepatic clivcrticulum by a stalk 
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which has no Inmen. The espandcd basal poition of the triangle, situ- 
ated in the ventral niesentery, extcnds laterally to  both sides. but chiefly 
to the right in nn ohliqnelv dorsal direction. Tt is closely applied to the 
ventral wall of the right vitelline vein. 

The dorsal paiicrtas (Panc. d.) is an  outgrowth from the dorsal mall of 
the intestine nearly opposite the orifice of the hepatic diverticulum. J t  

FIG. 2. Reconstruction from a pig embryo of 20 mm. (H. E. C. 60) .  
X 55 diams. Div., duodenal diverticulum. D. chol., ductus choledochus. 
D. pane. d., ductus pancreatis dorsalis. I). pane. v., ductus pancreatis ven- 
tralis. Panc. aec., pancreas accessorium. Panc. d., pancreae dorsale. Panc. 
v., pancreas ventrale. Sf., stomach. x, ventral process of the dorsal pancreas. 
on the right of the portal vein. 

is already of greater dimensions than the  ventral pancreas. It extends 
dorsally in the great omentum, and sends a subdivision (z) to the right 
and ventrally, reaching the dorsal wall of the vitelline vein. The vein is 
thus being encircled on its right side by the two parts of the developing 
pancreas (Pnnc. d. and v.). 

41 
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The second model (Fig. 2)  represents the pancreas in an embryo of 
20 mm. (H. E. C. 60). It is figured somewhat ventrally from the right 
side. It represents a much more advanced condition of the pancreas than 
that seen in Lewis’ reconstruction of the 12-mm. pig embryo, but corre- 
sponds in many ways to Volker’s description of embryo XI11 (02, p. 8 7 ) .  

The common bile duct ( D .  chol.) enters the intestine a little beyond 
the pyloric end of the stomach (St .) .  The duct of the ventral pancreas 
( D .  panc. v.) will be observed to have the same relation to the common 
bile duct as already shown in Fig. 1. As in the earlier stage the distal 
end of the ventral pancreas is in  relation with a subdivision (x) of the 
dorsal pancreas. Although the relation has become more intimate an 
actual anastomosis on the right side of the vitelline vein has not yet 
occurred. The great change in relations in Fig. 2, as compared with 
Fig. 1, has accompanied the development of the duodenal loop of the 
intestine. 

The portion of the intestine to which the duct of the dorsal pancreas is 
attached has been carried ventrally, and the duct of the dorsal pancreas 
now passes across the ventral pancreas on the median side of the latter. 
The two portions of the pancreas are in very close relation at  their place 
of crossing, but in  this embryo anastomosis between them has not oc- 
curred. Later, according to Volker, the dorsal pancreas fuses with the 
ventral at  this point. This fusion sometimes takes place sooner than tho 
anastomosis through the process (x) on the right of the portal vein; 
sometimes later. By the crossing of the dorsal pancreas with the ventral, 
the portal vein becomes surrounded by a ring of pancreatic tissue, the 

anneau periveneux ” of authors. 
Stoss’ observation, 91, that in the adult pig only the duct of the dorsal 

pancreas persists, receives confirmation from the investigations of Wlas- 
sow and Volker. Both found embryological evidence that after the dorsal 
pancreas had anastomosed with the ventral, the connection with the com- 
mon bile duct atrophied, leaving only one pancreatic duct, that of the 
dorsal pancreas. 

The outlet of the duct of the ventral pancreas has become obliterated 
in pigs of 24 mm. as seen in the Harvard Collection. The position of 
the remainder of this duct is indicated in  the adult pig by a lobe of 
pancreas which extends nearly to the bile duct. The pancreatic ring 
about the portal vein is retained. Two lobes extend distally from the 
ring, corresponding with the dorsal and the ventral pancreas of Fig. 2.  

An interesting feature of the niodel of the 20-mm. pig (Fig. 2 )  is the 
presence of an accessor)- pancreas (Pan. acc.). It arises from the dorsal 

cr  
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vall of the duodenum, a little beyond the duct of the dorsal pancreas, 
and in line with it. Thus it is a dorsal structure. Where the duct of 
the accessory pancreas passes through the intestinal musculature it is 
somewhat constricted, suggesting that eventually it might become sep- 
arated from the intestinal epithelium. This outgrowth has a distinct 
lumen and is somewhat expanded at  its distal extremity where the cells 
are of the same nature as those in the other portions of the pancreas. 
So far as known such an accessory pancreas in an embryo has not been 
figured prerionslr. This diverticulum and the small ‘‘ accessory pan- 
creas” pictured by T’iillier (p. 86, Fig. ’21) will !)c discussed ii i  the fol- 
lowing paper. 

Another unusual condition of the pancreas was found in a 12-mni. 
pig embryo where a process of the ~ e n t r a l  pancreas c\tcnded to the left, 
passing around the ventral side of the duodenum and ncwly reaching the 
dorsal pancreas ; thus the duodenum was snr.rounded €or more than threc- 
fourths of its circumference bv pancreatic tissue. This condition sug- 
gests how a ring of pancreas surrounding the intestine may dcveloy 
embryologicallg. Although I am not aware that such a ring hRS ever 
been found in the adult pig, Ecker, 62, observed a case in man where the 
head of the pancreas coinpletely encircled the descending part of the 
duodenum. This is a rare occurrence. Apparently only one other similar 
case has beexi observed (Syming-ton, 85). 

BANIIT Eirmyos. 
Hainmar, 93, in his work upon the development of the liver inci- 

dentally figured the condition of the pancreas, as found in rabbit em- 
bryos o f  3 mm. (10 days), 4.5 mm., 5 inm. (11 days), and 8 mm. (Fig. 
I ,  2, 3, u. 4, Taf. XI )  ; and in a later paper, 97, he adds a figure of the 
pancreas of a rabbit o f  10 niin. 

Jonbin, 95, describes the pancreas as found in rabbit embryos of 13, 
14, 15, 18, and 21 days. 

Brachet, 96, has modeled and described the pancreas in embryos of 
104, 113, 1‘23, and 134 d a y  (Plate SVIII, Figs. 4, 5-6, Y, and 8). 

Helly, or, has niodeled the pancreas in embryos of 3.5, 4.8, 5.4, and 
7 mm. (Fig. 1-2, 4, 5, 11. 6, Taf. XV) . He also investigated embryos o l  
?;f, mix., 8 mm., a i d  3; cin. His conclusions agree essentially with those 
of Brachet. 

The model ~diicli  I shall describe is from a rabbit embryo of 14 days 
(11 iiiin.). It shows a more advanced condition of the cmbryonic pan- 
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m a s  than liaa heeii modeled licictoforc 111 tlie rabbit. I n  the drawing 
(Fig. 3 )  the model is viewed somewhat ventrally ironi the light side. 
The stoiiixli (S t . )  has revolT ed to tlic kit, so that the pylorus extends 
tonards tlic right side of the embrjo. Thc duodenum extends from the 
pj  lorus tianweisely acioss the mcclian line t o  the riglit, then descends 
lor a long distance on the ngh t  side of tlie portal ~ e i i i ,  iential to the 
riglit TTolffian hod!. It then tnrns back on the median side of its de- 
scending course. Slightly to the right or tlic niecliaii line at  the top o l  
tlie long destciitling biarith of the dnodenuiii, tlie bile duct (D. ckol  ) 

FIG. 3. Reconstruction from a rabbit embryo of 1 4  days, 11 mm. (H. E. C. 
1327). X 55 diams. The lettering is  the same as  in Fig. 2. 

joins the intestine. Entering the bile duct quite close to its intestinal 
orifice, we see the duct of the ventral pancreas (D. pane. v.). By com- 
paring Figs. 2 a i d  3 we see that essentisllj the same process of develop- 
ineiit has occurred in the rabbit as in the pig. Simultaneously with the 
iormation of the duodenal loop, the opening of the duct of the dorsal 
pancreas ( D .  pane. d.) has been carried a long distance beyond the open- 
ing of the common bile duct. 

The ventral paliereas (Pane. v.) extcnds acyoss the proximal part of 
tlic dorsal pancreas (Pane .  d. ) ,  the two having anastoriioscd at  the place 
of crossing. From the investigations of Schiriner, 93, and ,Toubin, 95, 
it uould appear tliat an anastomosis at  this place does not occur invari- 
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ably, as both have found cases in the adult rabbit Jl-here the supposed 
ventral panereas was entirely free from the dorsal. 

I n  the 11 mni. embryo, a part of the dorsal pancreas bcjond the p l ~ c \ ?  
of anastomosis is represented only by a small strand which passes on tlic 
left of the portal vein, and connects with the main portion of the dors.11 
pancreas (*Pane. d.) ,  which lies in the mesogastriuiii. 

Thus the portal vein in the rabbit as in the pig is snn.oiincled by a rinq 
of pancreatic tissue, as mas observed by Brachet and Hell!. 

The pancreas in the adult rabbit has been investigated Is!- Bernard, 56, 
Schirmer, 93, Joubin, 95, Brachet, 96, and others. Tlie duct of tlic 
dorsal pancreas occurs regularly. Bernard and Joubin found sever,il 
cases where both ducts were present; Schirmer f o m d  7 cases out of the 
22 spccimens examined, where both occurred ; and Brachet believes tlia t 
both ducts generally persist. 

CAT EXBRYOS. 
Felix, 92, was the first to study the pancreas in the embryo cat. In  the 

adult he knew of only one pancreatic duct, that of the ventra! pancreas. 
I n  his oldest cat embrgo (11 nim.), he thought that the dorsal pancreas 
was degenerating, hence he concluded that only the rcntral pancreas is 
represented in the adult. 

Hammar, 93, in  connection with his work upon the development O C  
the liver, figures a model from a cat embryo 5 mm. long (Fig. 5, Taf. 
X I ) .  It shows the dorsal pancreas arising from the dorsal wall of the 
intestine nearly opposite the opening of the common bile duct. 

Iiellg, 01, demonstrated the error of Felix’s conclusion, since he found 
in an eiiibryo of 10 min. that the dorsal pancreas was niach larger than 
the ventral, and showed no trace of degeneration. 

The model which I am about to describe is from an embryo 10.7 mm. 
in length (H. E. C. 474). It is represeiitcd (Fig. 3) somewhat ventrally 
from the right. Tlie stomach (S t . )  has swung over to thc left side of 
the embrJTo, its pyloric end now extending toward the right. The duo- 
denum, proceeding froni the pylorus, extends also toward the right and 
anteriorly, crosses the ined.iaii linc, then bending postci*iorly, clcsceiicl, 
for some distancc. Near this hcnd the bile duct (D. c h d . )  enters the 
intestine. 

The ventral pancreas (Panc. v.), situated in the lesser omentum, is 
considerably siiiallcr than the dorsal outgrowth. It is entirely free from 
the latter, although the two are in close proximity wntral to the portal 
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vein. I ts  duct (D. pane. 21.) evtenils through the ventral mesentery to 
enter the bile duct near its intestiiial orifice. 

The dorsal pancreas (Pnnc.  d.)  ventral to the portal vein, lies in the 
dorsal iiiesentcrj and extends through it into the mcsogastrmm. I ts  duct 
(D. p m c .  cl.) passrs through the doisa! mesentcry to enter the duodenum 
a little bejond the commm bile duct. The dorsal pancreas has developed 
a s1ioi.t piocess ( I^) vhich n e  can coinpax 111th the subdivision 1?; in the 
pig (Fig. 2 ) .  ?’hat such <i 1)rocwss ilc\clops in the cat we lmom from 
the description and figures of Heuer, 06. IIe w’s  (p. 107’) : 

FIG. 4. Reconstruction from a cat embryo of 10.7 mm. (H. E. C. 474) .  X 55 
diams. The lettering is the same as  in Fig. 2. 

Lying in the plica duodeno-jejunalis between the caput and cauda is a 
narrow strip of glandular tissue, the shape of which varies considerably. 
It is characteristic in the cat, having been found in every adult examined. 
It occurs in two forms, either as a bridge connecting the caput and cauda, 
or as a n  arm or spur, that is an outgrowth from the caput o r  cauda, but not 
joining the two limbs. The former type is by far  the most frequent. Of 
35 cases examined, the bridge type was presented in 25, the arm or spur 
type in  four, an incomplete formation in five, while in one case, a young 
animal, it was lacking altogether. 

Gagc, 78, Xchirmcr, 93, and Heuer, 06, liave shown that both ducts 
normally exist in the adult, 8nd have the same relation as found in the 
embryo,-the duct of the dorsal pancreas enters the intestine beyond the 
orifice of the common bile duct. 
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H m  1s EXBRYOS 
Wirsung, 1642-43, is consid- 

ered the discoverer of the duct which opens into the intestine by way of 
the bile duct. 

Vesling, 1664, De Graaf, 1671, and several other investigators of that 
time, noted the occasional presence of a second pancreatic duct which 
they considered abnormal. 

Santorini, 1775, and Bernard, 56, believed in the normal presence of 
two pancreatic ducts. 

I n  85, His published reconstructions of human embryos, showing 
the dorsal but not the ventral pancreas. 

Phisalix, 88, was the first to explain embrjologically the presence of 
two pancreatic ducts. I n  a human embryo of 10 mni., lie found that the 
pancreas developed from two separate parts. One part corresponded 
with the “ conduit accessoire? and developed from the duoJennm a little 
above the common bile duct. The other, of smaller dimensions, corre- 
sponded with the “canal de Wirsung,” and was in  intimate relations 
with the bile duct. 

Zimmermann, 89, investigated a human embryo of 7’ mm., and de- 
scribed a donble ventral pancreas, arising from the bile duct. 

Felix, 92, figured the pancreas in a human embryo of 8 mm. 
(Fig. 18, Taf. X V I I ) .  He  pictures a dorsal pancreas arising from the 
intestine anterior to the bile duct. The ventral pancreas is double, the 
left part being iudimentary. 

Hamburger, 92, figures models of the pancreas in human embryos of 
five and six weeks (Fig. 2 u. 3).  I n  both, the duct of the dorsal pan- 
creas enters the intestine nearer the stomach than the bile duct. Ham- 
burger found, in an embryo of four weeks, that the ventral pancreas arose 
from the intestinal wall some distance below the bile duct. He concluded, 
therefore, that it secondarily became connected with the latter. 

.Tzno;ik, 95, represents in  Figs. 18 and 20 the pancreas in human em- 
bryos of 1 and 2.9 em. I n  the younger embryo the opening o f  the com- 
mon bile duct is nearer the stomach than that of the dorsal pancreas. In 
the older embrj-o the relation is reversed. 

Jankelowitz, 95, studied the pancreas in a human embrJo o f  4.9 mm., 
and describes a dorsal and a ventral pancreas, the latter composed of 
right and left divisions. 

Swaen, 97, described the pancreas as found in embryos of 10 mm., 1s 
mm., 15 mm. (nuchal length), and 4.5 em. His model of the pancreas 

The pancreas was first studied in man. 
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of the 10-mm. embryo (Figs. X I  and XII, P1. I )  agrees essentially with 
those o f  Hamburger. The dorsal pancreas a t  this stage was separate 
from the ventral, but in the 18-mm. embryo anastomosis between the two 
had occurred ventral to the portal vein. 

Helly, 01, figures the pancreas of a 11-mm. hnman embryo (Fig. 30, 
Taf. X V I I ) .  He  represents the dorsal pancreas as arising from tht. 
intestine nearer the pylorus than the opening o f  the bile duct. He  also 
represents a right and a left ventral pancreas arising from the common 
bile duct. The 'right ventral pancreas is the larger ; the left shows evi- 
dence of degeneration. I n  a later publication, 04, he cites two cases 

FIG. 5. Reconstruction Prom a human embryo or 7.5 mm. (H. E. C. 256). 
X 55 diams. D. cliol., ductus choledochus. D. cyst., ductus cysticus. D. hep.. 
ductus hepaticus. P a m .  d., pancreas dorsale. Pane. v., pancreas ventrale. 
St., stomach. Yes. fez., vesica fellea. 

(human embryos of 6.5 and 9.5 nini.) where the dorsal pancreas has a 
pronounced cranial position. Helly believes that in man the final posi- 
tion of  the opening of both pancreatic ducts is established at  the very 
beginning of their development. 

Vdker, 02, describes two hnman embryos, one o f  3 mm., the other of 
13 mm. I n  the younger enilsryo the dorsal pancreas is an ontpocketing 
from the dorsal wall of the duodenum. Tlic greater part of it is posterior 
to the liver. I n  the older embryo (12 mm.) the duct of the dorsal pan- 
creas opens into the dorsal side of the intestine a t  about the same level 
as the common bile duct. I n  this paper and in a latcr pliblication, 03, 
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Volker maintains that the bile and pancreatic ducts are not developed at  
first in their final relation to one another, but that in  the course of cm- 
bryonic development they move in opposite directions, and that in this 
way their primary relations mag be reversed. 

ICollniann, 07, shows thrce original pictures of the pancreas as found 
in human embryos of 7.5  iniii., 5 and 6 weelts (Fig. 394, 395, 11. 397) .  I n  
each of the three eiiibrgos the duct of the dorsal pancreas, “ ductus pan- 
creaticus sccundariusp enters the intestine nearer the stomach than the 
common bile duct. 

Ingalls, 07, figures a model of a pancreas in c2 L.9 inin. human embryo 
(Fig. 3 u. 4, Taf. XXX). He clescribes a dorsal pancreas and agrees 

FIG. 6 .  Reconstruction from a human embryo of 13.6 mm. (H. E. C. 839) .  
X 55 diams. D.  choE., ductus choledochus. D. cyst., ductus cysticus. D. hep., 
ductus hepaticus. D .  pane. d., ductus pancreatis dorsalis. D. pane. v., ductus 
pancreatis ventralis. Pnnc. d., pancreas dorsale. Pane. v., pancreas ventrale. 
St., stomach. 

with Jankelowitz that the ventral pancreas shows its double origin, ‘‘ je t  
there is only a suggestion of the paired condition.” 

Fig. 5 i s  
from a human embryo of 7.5  mm. (H. E. C. 256). The dorsal pancreas 
(Pane. d.) arises from the dorsal wall of the duodenum a little nearcr 
the stomach (S t . )  than tlie bile duct (D. clzol.), the posterior border of 
the pancreas being approximately on a level with the anterior wall of thc 
bile duct. This pancreatic outgrowth extends into the dorsal mesentery. 

A little posterior to  the duct of the dorsal pancreas, the common bile 
duct (D. C7707.) orens into the ventral side of the intestine. It termi- 

Models of the human pancreas are shown in Pigs. 5 and 6. 
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nates distallj in the hepatic and cystic ducts ( D .  hep. and D. cy ' t . ) ,  the 
latter passing to the ventrally placed gall bladder (Ves. fez.).  The ven- 
tral pancreas (Yam.  v.) is a small solid mass of cells arising from the 
posterior wall of the common bile duct, close to its union with the intes- 
tine. It extends posteriorly and a little to the right, but is still consid- 
erably removed from the ventral border of the portal van. 

The second model (Fig. 6) is from an embryo of 13.6 mm. (H. E. C. 
839). It is evident that this is a much more advanced condition than 
that just described. The model is here represented, somewhat ventrally, 
from the right side. The stomach (St . )  has so revolved that its primi- 
tive dorsal border or greater curxmture is now toward the left, and its 
ventral border or lesser curyature toward the right. 

The dorsal pancreas (Panc. d.) is very large as compared with the 
ventral pancreas (Pane. r . ) .  Its  duct (D. p n c .  d . )  opens into the duo- 
denum nearer the stomach than the bile duct (D. chol.), as was shown in 
the younger embryo. Distally it extends into the mesogastrium. There 
is, however, no process encircling the right side of the portal vein such 
as was fount\ in the pig apd rabbit embryos, the condition being more 
like that in  the cat of 10.7 mm. 

The rentral pancreas (Panc. v.), wliich in the drawing is more darkly 
shaded than the dorsal pancreas, forms only a very small part of the pan- 
creatic tissue. By the growth of the duodenum the ventral pancreas has 
been carried into close relation mitl1 the proximal part of the dorsal pan- 
creas as happened in tl!e pig embryo (Fig. 2 ) .  The two parts of the 
pancreas (Yam. d. and v.) already anastomosc ventral t o  the portal vein 
and on the left of the common bile duct. 

The duct of the ventral pancreas (D. pane. v.) is well developed at  this 
stage, and according to Hamburger, 92, Schirmer, 93, Joubin, 95, 
Charpy, 98, Helly, 98, Opie, 03, and Baldwin, 07, its absence is excep- 
tional in the human adult. Thus these investigators confirm the earlier 
opinion of Santorini and Bernard. 

The human pancreatic ducts differ from those of other mammals studied 
in that usually the duct of the dorsal pancreas opens into the intestine 
nearer the stomach than the common bile duct; in  other mammals the 
duct of the dorsal panereas is beyond the bile duct. Even in young 
human embryos the dorsal pancreas is distinctly anterior to the intestinal 
orifite of the bile duct (Fig. 5 ;  Felix, Fig. 18, Taf. XVII;  Helly, Fig. 
30, Taf. S V I I ;  Kollmann, Fig. 394; Ingalls, Fig. 3 LL 4, Txf. XXX; 
etc.). Several cases, however. are recorded both in the embrvo (His, 
85, Wlassov, 94, Jan&%, 95, Volker, 02 and 03, et al.), and in the 
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adult (Owen, 68, and others) where the duc t  of the dorsal pancreas 
opens into the intestine beyond tlic opening of the common bile duct. 
These cases, however, must be exceptions to the normal condition. X y  
evidence for this conclusion is derived froin a stitdy of these ducts in the 
following series of eighteen human embryos in the Haruard Ernlsrvolopi- 
cal Collection: 256 (7 .5  mm.), 811 (8 mm.), 529 (9.4 mm.), 1005 (9.4 
mm.), 1001 (9.6 inm.), 1000 (10 mm.), 736 (10.2 min.), 816 (12 mm.), 
839 (13.6 mm.), 1003 (1g.5 min.), 1128 (16 mm.), 1129 (18.1 nim.), 
819 (19 mm.), 828 (19 mm.), 851 (22 mm.), 871 (22.8 mm.), 181 
(23 mm.), and 38 (24 mm.). I n  every one of these embryos the duet of  
the dorsal pancreas was found to be nezrer the stoniach than the intes- 
tinnl opening of the common bile duct. 

STTMMARY. 
From the preceding stiidv it  is seen that in the pig, rabbit, cat, and 

man, there is a dorsal and a rentral pancreas. I n  the eighteen human 
embrvos examined tlie dorsal pancreas arises from the intestine distinct1 ). 
anterior to the hepatic diTerticulum, and in the hninan adult its duct is 
general17 found to be nearer. the stomach than the orifice of the bile duct. 
I n  the pig, rsbbit, and cat, the duct of the dorsal pancreas opens into the 
duodenum berond the bile duct. 

I n  the rabbit and the pig the dorsal pancreas shows, very early in itr 
development, distinct right and left lobes spreading from a common 
stem; such lobes were not found in human embryos. The ventral pan- 
creas is often described as arising from independent right and left halves, 
of which the left verr soon disappears. The present study lias sho117n no 
sufficient reason for subdividing the ventral pancreas into tu o iadepenrl- 
ent lateral parts. 

The dorsal pancreas sends a veniraZ process on the right side of the 
right vitelline vein, to fuse with the ventral pancreas. This process I S  

well dereloped in the pig and rabbit. I n  the cat of 10.7 mm. it is intli- 
cated, and in  the adult cat it is sometimes present and sometimes absenl 
(Hener). In the human embryo it did not occur, and in the pancreas of 
tlie human adult its existence has apparently iiot been recorded. 

By the developnieiit of tlie duoclenal loop and associated with the rota- 
tion of the stoinacli, the dorsal pancreas I S  brought into contact with the 
ventral pancreas at  a second point. Here, on the ventral side of the por- 
tal vein, the two anastornose. I n  those cases in w-hich the u e r h n l  proc 
has fiised with the ventral pancreas, a l i ng  of panrrcatic tissue surround- 
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ing the portal vein is tlius completed. The perivenous ring is absent in 
man, occasioiial in the cat, and characteristically present in the rabbit 
and pig. 
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